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made of a plastic film. Each barrier cuff has a pair of 
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ebetween and a plurality of tubular passages extending 
from an outer surface of the wall to an inner surface 
thereof. Inlet and outlet openings of the passages are 
placed outside and inside of the wall, respectively. 
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Description 

The present invention relates generally to disposa- 
ble body fluids absorbent articles and, more particularly, 
disposable body fluids absorbent articles such as dis- 
posable diapers, incontinent pads, sanitary napkins and 
the like for absorption and containment of urine, feces 
and menstrual discharge. 

Conventional disposable absorbent articles comprising 
a laminate structure having a iiquid-penmeable top- 
sheet, a liquid-impermeable backsheet and a liquid-ab- 
sorbent core disposed between these two sheets . and 
a pair of body fluids barrier cuffs longitudinally extending 
on opposite sides of the laminate structure and normally 
biased to rise on the upper surface. Such cuffs are gen- 
erally made of a non woven fabric of thermoplastic syn- 
thetic fibers and, preferably of a nonwoven fabric sub- 
jected to water-repellent finish so that the nonwoven 
fabric may obtain a breathability, and liquid permeation 
retarding property or liquid-impermeability. However, 
the known barrier cuffs made of a nonwoven fabric have 
been disadvantageous in that a quantity of body fluids 
may sometimes exude through fiber interstices. Partic- 
ularly when the barrier cuff treated with a water repellent 
agent is in contact with body fluids for a long time, the 
water repellent agent commences to be dissolved In 
body fluids and facilitates such exudation of body fluids. 
It will be obviously possible to replace the nonwoven 
fabric by a plastic film in order to avoid such exudation. 
However, this can be achieved only at the cost of the 
breathability desired for the barrier cuffs and conse- 
quently the undergarment should inevitably become 
stuffy. 

A principal feature of the invention is the provision 
of a disposable absorbent article capable of solving the 
above-mentioned problem left behind by the prior art by 
fonning barrier cuffs of a plastic film having a plurality of 
tubular passages extending therethrough assuring a de- 
sired breathability. 

Specifically, according to the invention, there is pro- 
vided a disposable absorbent article comprising a lam- 
inate structure composed of a liquid-permeable top- 
sheet, a liquid-impermeable backsheet and a liquid-ab- 
sorbent core disposed between these two sheets, and 
a pair of barrier cuffs made of a plastic film and provided 
on transversely opposite sides of the laminate structure, 
wherein each the barrier cuffs is configured to have a 
pair of mutually opposed walls with a space defined ther- 
ebetween and a plurality of tubular passages extending 
from their inlet openings defined on an outer surface of 
the wall to their outlet openings defined on an inner sur- 
face of the wall. 

To implement the invention as defined above, a sin- 
gle film having the tubular passages nnay be folded in 
two or a pair of such films each having the tubular pas- 
sages may be placed one upon another in order to form 
the bamer cuff. If desired, a liquid-absorbent material 
may be disposed within the space defined between the 



mutually pposite walls of the barrier cuff. Furthermore, 
the outlet openings of the r spective tubular passages 
defined on one of the mutually opposite walls may be 
out of alignment with the outlet openings of the respec- 
5 tive tubular passages defined on the other wall. 

With the article constructed as described above, the 
presence of the tubular passages in the barrier cuff of- 
fers a good breathability between in- and exterior of the 
undergarment. A quantity of body fluids can move into 
10 the cuff through the tubular passages, but the quantity 
of body fluids once having moved into the cuff can not 
easily exude because the tubular passages distributed 
on the mutually opposite inner surface sections have 
their outlet openings mutually opposed but in retation- 
is ship of discontinuity. 

The embodiment of the invention in which the inner 
diameter of each tubular passage is tapered toward its 
outlet opening advantageously facilitates a quantity of 
body fluids to move into the barrier cuff under the cap- 
20 iiiary action occurring between body fluids and inner 
walls ot the respective tubular passages. The liquid-ab- 
sorbent material optionally disposed within the cuff pos- 
itively absorbs a quantity of body fluids and contains it 
therein. The quantity of body fluids thus contained by 
2S the liquid-absorbent material can not easily back flow 
and leak through the tubular passages even when the 
barrier cuff is compressed. 

Fig. 1 is a perspective view showing an embodiment 
30 of disposable diaper according to the invention as 
partially broken away; 

Fig. 2 is a fragmentary perspective view of the dia- 
per showing a section taken along a line 11-11 in Fig. 
1; 

35 Fig. 3 is a perspective view showing an embodiment 
of a barrier cuff; 

Fig. 4 is a view similar to Fig. 3 showing an alterna- 
tive embodiment of the barrier cuff; and 
Fig. 5 is a view similar to Fig. 2 showing an alterna- 
te tive embodiment of the disposable diaper. 

Refen-ing to Fig. 1 , a diaper 1 of the invention is il- 
lustrated in a perspective view as partially broken away. 
The diaper 1 comprises a diaper's laminate structure 5 
^ composed of a liquid-pernieable topsheet 2, a liquid-im- 
pemieable backsheet 3 and a liquid-absoirbent core 4 
disposed between these two sheets 2, 3, and a pair of 
barrier cuffs 6 longitudinally extending on an upper sur- 
face of the laminate structure 5 at either side thereof. In 
so the laminate structure 5, the top- and backsheets 2, 3 
are identical to each other in shape as well as in size 
and they are watertightly bonded to each other at their 
portions extending outward beyond a peripheral edge 
of the core 4. As viewed longitudinally, the laminate 
ss structure 5 is composed of a front section 8, a rear sec- 
tion 9 and a crotch section 1 0, the crotch section having 
its transversely opposite side edges cut out in arcs, re- 
spectively. The rear section 9 is provided with a pair of 
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tape fast ners 11 attached to its transversely opposite 
sides. The rear section 9 is further provided along one 
of its longitudinally opposite nd edges with an elastic 
menaber 12 for a waist-opening and the crotch section 
10 is provided along its transversely opposite side edg- 
es with a pair of elastic members 13 for respective leg- 
openings, wherein the respective elastic members 12, 
1 3 are bonded in an elastically contractible condition to 
the inner surface of at least any one of the top- and back- 
sheets 2, 3. Each barrier cuff 6 is made of a plastic film 
25 and bonded to the topsheet 2 along its proximal edge 
6C and at their longitudinally opposite ends 6A, 6B. 
Each barrier cuff 6 is provided along its distal edge 6D 
with an elastic member 15 bonded thereto in an elasti- 
cally contractible condition. The transversely opposite 
side edges of the crotch zone 10 along which the top- 
and backsheets 2, 3 are bonded to each other form a 
pair of leg-opening flaps 26 adapted to fit around the 
legs of a wearer under the contraction of the associated 
elastic members 13. 

Referring to Fig. 2, the diaper 1 is illustrated partially 
in a perspective view and partially in a sectional view 
taken along a line ll-II in Fig. 1. The proximal edge 6C 
of each barrier cuff 6 is bonded to the upper surface of 
the associated leg-opening flap 26 by any suitable 
means such as hot melt adhesive or heating. The elastic 
member 15 of each barrier cuff is expanded to collapse 
the barrier cuff 6 on an upper surface of the diaper 1 as 
the diaper 1 is longitudinally extended while the elastic 
member 1 5 is contracted to rise the barrier cuff 6 as the 
diaper 1 is curved as seen in Fig, 1 . The barrier cuff 6 
risen in this manner cooperates with the topsheet 2 to 
form pockets 16 opening inwardly of the diaper 1. The 
barrier cuff 6 comprises a plastic film 25 folded along a 
crest 6F in two to fomn a pair of mutually opposed walls 
25 A, 25B with a space 25C defined therebetween and 
the elastic member 15 bonded thereto inside the crest 
6R The barrier cuff 6 is provided with a plurality of tubu- 
lar passages 30 extending through its thickness from its 
outer surface 27A to its inner surface 27B and projecting 
from Its inner surface 278. defining in let and outlet open- 
ings 31 , 32 in the outer and inner surfaces 26, 278, re- 
spectively. Thus the barrier cuff 6 is formed by folding 
the film 25 with the outlet openings 32 of the tubular pas- 
sages 30 being defined inside the barrier cuff 6, wherein 
the outlet openings 32 distributed on opposite inner sur- 
face sections of the barrier cuff 6 may be substantially 
in mutual alignment or out of such mutual alignment. 
The film 25 is preferably handled so that these outlet 
openings 32 may be out of mutual alignment. It should 
be understood that the proximal edge 6C of each barrier 
cuff 6 is bonded to the topsheet 2 with the tubular pas- 
sages 30 being in their crushed condition. The longitu- 
dinally opposite ends 6A, 68 of the barrier cuff 6 are col- 
lapsed inwardly of the diap r 1 and bonded to the top- 
sheet 2. 

The outer and inner surfaces 26, 27, particularly the 
latter, of the film 25 are preferably treated with a hy- 



drophilic agent for well known in the art for Improving 
the movem nt of th body fluids from the outer surface 
26 to the inner surface 27 though th passages 30. 
Fig. 3 is a scale-enlarged fragmentary perspective 
s view exemplarily illustrating the perforated plastic film 
25 disclosed in Japanese Laid-Open Patent Application 
No. Hei5 - 49659 filed by the applicant of the present 
application and being useful as a material for the barrier 
cuff 6. Such film 25 has the tubular passages 30 extend- 
ing through Its thickness from the outer surface to the 
inner surface and each of these tubular passages 30 
has the inlet opening 31 and the outlet opening 32 dis- 
tributed on the outer and inner surfaces, respectively. 
Accordingly, the film 25 may be folded to form the barrier 
cuff 6 with the outlet openings 32 being defined inside 
the barrier cuff 6. It should be understood that there may 
occur three cases, i.e., the case in which the tubular pas- 
sage 30 progressively becomes smaller in its diameter, 
the case in which the tubular passage 30 progressively 
becomes larger in its diameter and the case in which the 
tubular passage 30 is substantially uniform in its diam- 
eter. In implementation of the invention, it is preferred 
to be adopted the tubular passage 30 which progres- 
sively becomes smaller in its diameter, i.e., which is ta- 
pered toward its outlet opening 32, since such tubular 
passage 30 facilitates body fluids discharged on the out- 
er surface of the film 25 to move from the inlet opening 
31 toward the outlet opening 32 under the capillary ac- 
tion occuring along the inner wall of the tubular passage 
30 and restrains a significant back flow of the body flu- 
ids.; In other words, the body fluids can easily move from 
the outer side to the inner side of the barrier cuff 6 but 
it is difficult for the body fluids to move from the inner 
side back to the outer side of the barrier cuff 6. 

Fig. 4 is a scale-enlarged fragmentary perspective 
view exemplarily illustrating a plastic Aim 50 disclosed 
in Japanese Laid-Open Patent Application No. Hei4 - 
82977 filed by the applicant of the present application 
and being useful as a material for the bamer cuff 6. Such 
film 50 is composed of a plurality of ribs 51 extending 
longitudinally of the film 50 and a plurality of ribs 52 
transversely intersecting the ribs 51, wherein the adja- 
cent pair of the ribs 51 intersect the adjacent pair of the 
ribs 52 so as to define an opening 57. Each rib 51, 52 
presents a cross-section describing an arc which opens 
downward, i.e., curves dowri from an apex 54 so as to 
define side wall 55 on either side. In each opening 57, 
the side walls 55 of each rib 51 , 52 are connected one 
to another completely to form the tubular passage 30. 
Such film 50 may be folded in two with the apices or 
ridge lines 54 of each rib 51 , 52 outside and lower edges 
of the side walls 55 inside so as to form the ban^ier cuff 
6. Such film 50 may be made of a plastic material such 
as polyethylene. Each rib 51 , 52 preferably has a width 
of 0.1 to 2.0 mm and a height of 0.3 to 2.0 mm. 

Fig. 5 is a view similar to Fig. 2 illustrating an alter- 
native embodiment of the invention. In the diaper 1 ac- 
cording to this mbodiment, achbarriercuff6 is located 
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above the core 4 adjacent the associated one of its 
transversely opposite side edges and contains therein 
a liquid-absorbent layer 58 made of a liquid-absorbent 
material such as a hydrophllic nonwoven fabric or tissue 
paper. The outlet openings 32 of the resp ctive tubular 
passages 30 are normally In contact with the liquid-ab- 
sorbent layer 58 which can serve, in turn, to absorb and 
contain therein the quantity of body fluids moving 
through the tubular passages 30. 

To Implement the diaper 1 of this invention, the top- 
and backsheets 2, 3 and the liquidnabsorbent core 4 
may be made of the respective materials conventionally 
employed for these components in the art. Both bonding 
between the different members and bonding between 
the mutually opposed portions of the same film 25 may 
be achieved either by any suitable means such as hot 
melt adhesive or by heating. 

The absorbent article of the invention advanta- 
geously provides a good breathabllity between in- and 
exterior of the article during its actual use, since each 
barrier cuff Is formed by folding the plastic film having 
the tubular passages offering a desired breathability in 
two with the outlet openings of the respective tubular 
passages being placed inside. The outlet openings of 
the tubular passages arranged in the respective sec- 
tions of the plastic film thus folded in two are mutually 
opposed but In discontinuous relationship within the bar- 
rier cuff, so It is reliably avoided that a quantity of body 
fluids flowing into the barrier cuff through the tubular 
passages distributed on the one section might back flow 
through the tubular passages distributed on the other 
section of the folded film to the outside of the article. 

With the embodiment in which the tubular passages 
have their inner diameters tapered inwardly of the bar- 
rier cuff, a quantity of body fluids can easily move In- 
wardly but can not easily move outwardly of the barrier 
cuff, so a leakageproofing effect of the ban-ier cuff is cor- 
respondingly improved. 

With the alternative embodiment in which the barri- 
er cuff contains therein the liquid-absorbent layer and 
the outlet openings of the respective tubular passages 
are normally In contact with this liquid-absorbent layer, 
a quantity of body fluids having reached the tubular pas- 
sages and adjacent thereto is positively absorbed by the 
liquid-absorbent layer and thereby an uncomfortable 
wet feeling otherwise occurring adjacent the barrier cuff 
can be effectively alleviated. 



each of said barrier cuffs is configured to have 
a pair of mutually opposed walls with a space 
defined therebetween and a plurality of tubular 
passages xtending from their inlet openings 
s defined on an outer surface of said wall to their 

outlet openings defined on an inner surface of 
said wall. 

2. A disposable absorbent article according to Claim 
10 1, wherein each of said barrier cuffs comprises a 

film folded in two. 

3. A disposable absorbent article according to Claim 
1 , wherein each of said barrier cuffs comprises a 

IS pair of separate films put one upon another. 

4. A disposable absorbent article according to Claim 
1 wherein each of said barriers comprises a liquid- 
absorbent material disposed within said space. 

20 

5. A disposable absorbent article according to Claim 
1 , wherein each of said tubular passages has its in- 
ner diameter tapered toward its outlet opening. 

2S 6. A disposable absorbent article according to Claim 
1 , wherein said barrier cuffs are provided at least 
on their outer surfaces with a hydrophilicity. 

7. A disposable absorbent article according to Claim 
30 1 , wherein the outlet openings of said tubular pas- 
sages defined on one of said mutually opposed 
walls are out of alignment with the outlet openings 
of said tubular passages defined on the other wall. 

35 8. A disposable absorbent article according to Claim 
1 , wherein each of said barrier cuffs has a proximal 
edge and a distal edge, said distal edge being pro- 
vided with an elastic member contractible in the lon- 
gitudinal direction of said barrier cuff. 

40 
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Claims so 

1. A disposable absorbent article comprising a lami- 
nate structure composed of a liquid-permeable top- 
sheet, a liquid-impermeable backsheet and a liquid- 
absorbent core disposed between these two ss 
sheets, and a pair of barrier cuffs made of plastic 
films and provided on transversely opposite sides 
of said laminate structure, wherein: 
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